Peptide carrier-mediated transport in intestinal brush border membrane vesicles of rats and rabbits: cephradine uptake and inhibition.
The uptake kinetics of cephradine, an amino-beta-lactam antibiotic, were studied in rat and rabbit intestinal brush border membrane vesicles preparations using both the Ca2+ and the Mg2+ methods of preparation, in the presence of an inward proton gradient. The Ca2+ method demonstrated greater uptake of cephradine in intestinal brush border vesicles prepared from both rat and rabbit and was used for these studies. The transport was observed to be of Michaelis-Menten carrier-mediated type with a passive transport component. The kinetic parameters obtained were as follows: for rat and rabbit, respectively, Km, 1.6 and 1.9 mM; Jmax', 1.7 and 20.7 nmol/mg/min; Pc' (= Jmax'/Km), 1.1 and 10.9 microL/mg/min; and Pm', 0.4 and 0.8 microL/mg/min. The kinetic parameters for the rat vesicles are consistent with those from our previous perfusion study using a conversion factor of 0.71 cm2/mg protein. The rabbit vesicles exhibited a similar Michaelis constant and a 10-fold larger maximal transport velocity, suggesting a quantitative advantage for the study of carrier-mediated transport in the rabbit compared to rat vesicles from the intestine. Cephradine uptake was inhibited by phenylpropionylproline, a proline derivative, and enalapril, an ACE inhibitor, which do not have an alpha-amino group, as well as dipeptides, tripeptides, and amino-beta-lactam antibiotics in both rat and rabbit vesicles. These results support the suggestion that they share the same peptide carrier pathway for oral absorption and that the vesicles may be a useful tool in developing orally effective peptide-type drugs.